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Using realistic initial soil data for 1986-1995, the Global Land Atmosphere Coupling 

Experiment Phase 2 (GLACE2) showed little improvements of forecasts of T2m and 

precipitation outside the US. Here we explore with the ECMWF forecasting system 

IFS whether the GLACE2 set-up generates soil related seasonal predictability for a 

later period (2000 – 2010), including some major heatwave events in e.g. Russia 

(2010). 

1. Set-up 
Series 1 experiments used initial soil 
moisture for all 10 members from offline 
land surface model simulations driven by 
ERAint (corrected with GPCP precipitation). 
Series 2 runs used random initial soil 
moisture for each member. An example of 
simulated soil moisture for the 2010 Russia 
heatwave area is shown in Fig 1. 

 
Figure 1: Simulated soil moisture ± 1 
ensemble std for the Russia heatwave 
area. Experiments started on May 1., Jun 
1., Jul 1., Aug 1., and Sep 1. and lasted 
until Oct 1. 2000-2010.   

 

2. Russian heatwave 
Fig 2 shows the observed and simulated 
T2m anomaly between 1 and 10 Aug 2010. 
A hint for higher temperatures is visible in 
Series 1 forecasts starting 1 Jul. Forecasts 
of 1 Aug are improved in Series 1. 
 

Obs t2m anomaly 2010 0801−0810

−3.5

−2.5

−1.5

−0.5

0.5

1.5

2.5

3.5

−30 0 30 60 90

20
30

40
50

60
70

80

Start 20100701 Series 1

−30 0 30 60 90

20
30

40
50

60
70

80

Start 20100701 Series 2

−30 0 30 60 90

20
30

40
50

60
70

80

Series 1 − Series 2

−2.5

−1.5

−0.5

0.5

1.5

2.5

−30 0 30 60 90

20
30

40
50

60
70

80

Start 20100801 Series 1

−30 0 30 60 90

20
30

40
50

60
70

80

Start 20100801 Series 2

−30 0 30 60 90

20
30

40
50

60
70

80

Series 1 − Series 2

−2.5

−1.5

−0.5

0.5

1.5

2.5

−30 0 30 60 90

20
30

40
50

60
70

80

 
Figure 2: Normalized T2m anomaly 
(relative to 1989-2010) in ERAint (top 
panel) and Series 1 & 2 forecasts of 1 Jul 
and 1 Aug 2010. 

 
Figure 3: Blocking index from ERAint (dark 
shading) and the fraction of members in 
Series 1 (left) and 2 (right) for 2 forecast 
start dates (colors). 
 
The Series 1 forecasts have no clear 
beneficial impact on the simulation of 
blocked atmospheric flows in the Russian 
heatwave event (Fig 3). 

 
Figure 4: Difference in Series 1 – Series 2 
forecasts for 1-10 Aug 2010. Shown are 
mean normalized soil moisture (top left) 
and mean MSLP (bottom left), and cross 
sections of geopotential height and initial & 
mean soil moisture, zonally averaged over 
the red box. 
 
For the Russian heatwave event, short 
range Series 1 forecasts generate a surface 
heat low over the dry area compared to 
Series 2 (Fig 4). Weak low level flow 
convergence is generally diagnosed from 
Series 1 – 2 forecasts for cases where soil 
moisture in Series 1 < Series 2 (not 
shown). 
 
3. Potential predictability 

and skill 
Potential predictability is defined here as 
the average explained variance (R2) 

between a given ensemble member and 
any of the other members. The difference 
in potential predictability between Series 1 
and Series 2 depicts the degree to which 
soil moisture helps improving potential 
predictability (Fig 5). 
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Figure 5: Difference in Series 1 – 2 
potential predictability of JJA 10-day mean 
T2m for 1st (top) and 2nd (bottom) month 
after initialization. 
 
The actual forecast skill improvement for 
2000 – 2010 T2m in JJA (Fig 6) shows 
positive values in most Northern 
hemisphere areas in the first month, but 
no clear improvement in the second month 
of the forecasts. 
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Figure 6: Series 1 – 2 difference in JJA 10-
day mean T2m forecast skill relative to 
ERAint for forecasts in 1st (top) and 2nd 
(bottom) month after initialization. 

 

4. Conclusion 
The realistic soil initialization (Series 1) 

improves simulated temperature 

anomalies in e.g. the Russian heatwave 

event. A weak surface heat low is 

induced, but no systematic effect on 

blockings. Potential predictability gain at 

short lead times is considerable, with 

marginal improvements of short term 

T2m forecasts. 
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x = (Ti – Tmean)/σT 



 


